Adult insect mushroom body neurons in primary culture: cell morphology and characterization of potassium channels.
The dissociation and maintenance in culture of cells derived from the mushroom bodies of adult crickets (Acheta domesticus) are described. This primary culture was developed in order to investigate maturation and differentiation of mushroom-body cells including Kenyon cells, the major intrinsic interneurons of mushroom bodies, which have been shown to be involved in learning and memory in insects. Three distinct cell types were observed, all identified as neural cells on the basis of their size, morphology and immunocytochemical staining with horseradish peroxidase. These cells appear to correspond to the three cell types observed in vivo: Kenyon cells, ganglion mother cells and neuroblasts. Some cells showed neurite growth, usually with long unipolar processes, occasionally with either bipolar or, more rarely, multipolar processes. Neuronal cell bodies readily formed seals with patch pipettes, allowing stable, whole-cell, patch-clamp electrophysiological recordings. Depolarization of the cell under voltage-clamp resulted in at least two types of outwardly directed potassium currents: a delayed rectifier-type of current that was sensitive to tetraethylammonium, and a cadmium-sensitive current with rapid inactivation. Neither type of current was affected by quinidine, a blocker of potassium currents recorded from pupal honeybee Kenyon cells. Other ionic currents, which have yet to be characterized, were also observed.